SUMMARY The antiviral potential of human colostral leucocytes was assessed by their capacity to produce interferon. Leucocytes cultured from colostrum were stimulated by mitogens or Newcastle disease virus (NDV) to produce interferon which, by metabolic and physicochemical criteria, corresponded to normal human leucocyte interferon. Prepartum cells produced higher levels than postpartum cells. Colostral cells were less efficient producers than blood leucocytes.
tions; macrophages made up 11-94% (mean 57%), polymorphonuclear leucocytes (PMNs)2-87 %(mean 33 Y.), and lymphocytes 1-39 % (mean 9 * 6 %).
After counting, the cells were resuspended at a concentration of 2 x 109 cells/l (2000/mm3) in leucocyte growth medium (LGM) comprising RPMI-1640 (Gibco) supplemented with 20% heatinactivated human AB serum, glutamine 2 mmol/l, penicillin 100 U/ml, and streptomycin 100 .Ag/ml.
One ml volume of cell suspension was dispensed into Nunc tissue culture tubes; the total number of cells obtained from the colostrum sample (usually about 15 x 109/l (15 000/mm3)) limited the number of replicate cultures that could be performed. Mitogens known to stimulate leucocyte interferon synthesis were added to the cultures in predetermined optimal doses; PHA-P (Difco) 5 pd/ml, Conconavolin-A (Sigma) 40 sug/ml. Cells were also preincubated for 30 min with an optimal dilution of a lentogenic (avirulent) strain of NDV (D2/75) and then washed 3 times before resuspending in LGM for culture. Each experiment included an unstimulated control culture. Cultures were incubated at 370C for 72 hours. The supernatants were harvested and replicate supernatants pooled before being assayed for interferon activity. Supernatants were routinely stored frozen at -200C, but for periods of less than 24 hours they were held at 40C.
Interferon assay. The assay was based on that of Havell and Vilcek (1972) Detection of sialic acid residues. Pooled supernatant ofknown titre was applied to a column ofimmobilised neuraminidase at pH 4 * 5. The column was developed by elution with 0 1 mol/l/acetate buffer in 0 5 mol/l NaCl, pH 45, followed by 0 1 mol/l bicarbonate in 0 5 mol/l NaCl, pH 9 0. The eluted protein peaks (OD 280 nm) were collected and tested for interferon activity (Fung and Ng, 1978) .
In the interferon characterisation experiments supernatants were titred at trebling dilutions.
Results Table 1 shows the geometric mean titres of interferon in the colostral cell cultures. Two PHA supernatants (>135) were not titred to the endpoint; these were taken as 135 and all negative samples (<5) were taken as 1 for purposes of calculation. The highest interferon titre obtained was 640 in a Con-A stimulated culture from a prepartum sample. The combined results (pre-and postpartum) show that Con-A gave the highest mean interferon activity, while NDV, although less efficient than Con-A, was a more efficient inducer than PHA. All unstimulated control cultures were negative for interferon activity (titre < 5).
Prepartum colostral cells produced higher interferon levels than postpartum cells; this was so for Interferon synthesis by human colostral leucocytes 129 each inducer but even when data were pooled (Table 1 ) the difference was not significant at the 5% level (O -15>P>0-1). This difference could not be explained by the relative proportions of cell types in the cultures; the mean percentages of macrophages, lymphocytes, and PMNs in prepartum and postpartum colostrum were very similar and the overall data showed no clear correlation between interferon titres and the proportions of cell types in the original culture inocula.
Colostral cells and autologous blood leucocytes. The geometric mean titres of interferon from these paired cultures are set out in Table 2 . The capacity of blood mononuclears to synthesise interferon in response to NDV stimulation was significantly higher than that of colostral cells (P <0 025), whereas the difference in response to PHA did not reach a level of significance (P>O 15). (Murillo and Goldman, 1970; Ahlstedt et al., 1975; Parmely et al., 1976; Pitt et al., 1977; Schlesinger and Covelli, 1977) . Our results confirm that colostral leucocytes can synthesise interferon under appropriate conditions and that their capacity to do so is comparable with that of blood leucocytes (Emodi and Just, 1974) .
Interferon protects a cell by first inducing the synthesis of an antiviral protein (Joklik, 1977) and this process is dependent on intact mechanisms of RNA and protein synthesis (Ng and Vilcek, 1972) . It was found that the antiviral effect observed in our experiments was dependent on (1) pretreatment of cultures with supernatant, and (2) intact macromolecular synthesis of the fibroblasts. It was further shown that the antiviral substance was nondialysable, resistant to treatment with acid, stable to freeze-thaw, destroyed by trypsin, and it appeared to have sialic acid residues which bound it to immobilised neuraminidase. These are all known properties of interferon.
Surprisingly, this interferon was unlike classical human leucocyte interferon (type I) in being relatively heat labile. Haahr et al. (1976) showed that the presence of fully differentiated macrophages resulted in the production of heat-labile (type II) interferon by human lymphocytes. Therefore the high proportion of mature macrophages in colostral leucocyte cultures may account for heat-labile interferon synthesis. Because our colostral cells contained a mixture of lymphocytes (usually < 10%) and macrophages, it is difficult to draw any conclusions about 
